Self-harm is an important national and international public health issue.
1,2 Defined as any act of self-poisoning or self-injury (selfinjury includes any injury to the body such as that from cutting or scratching, as well as more lethal methods involving, for example, hanging or jumping from a height) irrespective of apparent motivation, 3 self-harm is a strong predictor of future suicide and therefore features prominently in suicide prevention strategies. 1, 2 In England the highest suicide rates are in men and women aged 40-59 years, with rates in men increasing to a peak of 25 suicides per 100 000 population in 2013. Similar increases in suicide by men in midlife have been found internationally, including in North America 4 and Australia. 5 Given the strong link between self-harm and suicide, 6, 7 a concomitant increase in rates of self-harm in this age group would be expected. Recent trends in self-harm in England support this hypothesis, with rates of self-harm in men highest in the 35-54 years age group and an increase in rates in men aged over 55 years. 8 Increased economic hardship has been suggested as a reason for the increase in suicide rates in midlife and may be detected in individuals who present to hospital for self-harm. [9] [10] [11] [12] Few studies have explored self-harm in men and women in midlife in detail. Broader studies that present information on self-harm by age give some indication of the characteristics common in this age-group, such as increased alcohol use 13 and physical health problems. 14 However, the lack of a defined midlife age group equivalent to that used in suicide statistics makes it difficult to accurately describe self-harm by people in midlife, and to identify the unique treatment needs of this group. The aim of this study was to describe self-harm in men and women aged 40-59 years, using data from the Multicentre Study of Self-harm in England. The specific objectives were to describe incidence rates and trends in self-harm over time in men and women in midlife, compare key characteristics of men and women, explore outcomes including repetition of self-harm and mortality by suicide, and to identify possible differences in subgroups (i.e. history or no history of previous self-harm and period effects of first presentation early or late in the study period) of those who self-harm in midlife.
Method Sample
This study used observational data from the Multicentre Study of Self-harm in England, which holds information on hospital presentations for self-harm in Oxford, Manchester and Derby. Detailed data on mental state, psychiatric history, risks and needs were collected via completion of assessments by psychiatric staff in Oxford and Derby, and by psychiatric and/or emergency department staff in Manchester. These assessments were conducted as part of routine clinical care, which was broadly similar between hospital sites. Although the data were ultimately provided by the patient, some clinician interpretation of information provided during the assessment may be necessary, for example in reporting problems that precipitated self-harm. More limited data were collected on self-harm presentations that did not receive an assessment via searches of emergency department databases and patient records. Reason for non-assessment are unknown but may include self-discharge, not being offered an assessment or not waiting to be seen. Age, gender, date of self-harm and details of the method of self-harm were therefore available for the majority of episodes and individuals included in the analyses (further details of the scope and methods used in the Multicentre Study of Self-harm in England are available elsewhere, see Hawton et al 2007 15 ). The Multicentre Study database includes complete information on self-harm presentations from 1 January 2000 to 31 December 2013 in Oxford and Derby, and from 1 January 2003 onwards in Manchester. Between 2000 and 2002, Manchester data were restricted to only those presentations where the individual received a specialist psychiatric assessment.
The midlife age group
Midlife was defined as people aged 40-59 years. This age group was selected to match the age groups with the highest suicide rates in men and women reported by the Office for National Statistics (ONS; http://www.ons.gov.uk), 16 as well as with a body of sociological work that identifies people in this age group as having a differential status in a number of work, health and social factors when compared with older and younger people.
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Rates of self-harm
Rates of self-harm were calculated based on the first self-harm presentation for each individual in the midlife age group within each calendar year. Denominator data were local authority population estimates, by year, from the ONS for Oxford City, City of Manchester and Derby Unitary Area where the Multicentre Study has near-complete capture of self-harm presentations. Rates were calculated per 100 000 population. Self-harm figures for Manchester were adjusted up by a factor of 1.42 from 2000 to 2002 to compensate for the lack of data on non-assessed cases during this period. This calculation was based on a review of all self-harm attendances to emergency departments in Manchester between 1 September 2002 and 31 August 2003 and accounts for the overall proportion of non-assessed episodes.
Suicide rates and mortality data
To examine associations between self-harm rates and suicide rates for people in midlife in England, national rates of suicide from ONS were used. These statistics included all individuals where a death had an underlying cause of self-harm, or injury or poisoning of undetermined intent. 16 Coroners only record a conclusion of suicide when it is 'beyond reasonable doubt'. It is usual practice in UK suicide research to include events of undetermined intent as these have been found to include a high proportion of suicides (accidental deaths were excluded, although some suicide deaths may also be included in this category). [21] [22] [23] For mortality followup, the study file was linked to ONS mortality and National Health Service (NHS) contact data supplied by the Health and Social Care Information Centre (now NHS Digital, see http:// www.digital.nhs.uk). Individuals were traced up to 31 December 2015 to give a minimum 2-year follow-up period: follow-up ended if notification was received via the data linkage that an individual had died or emigrated outside of the UK. Cause of death was based on ICD-10 (1992) codes for suicide or event of undetermined intent (i.e. X60-X84 and Y10-Y34). Only 1.2% (n = 156) of midlife cases could not be followed up due to insufficient information available to identify a match; these were excluded from the mortality follow-up analysis. Time to death was based on index episode to maintain consistency with the comparative analyses.
Repetition of self-harm
Repetition of self-harm was calculated as a repeat presentation to hospitals in the same study area by the same individual within 12 months of their first self-harm episode in each calendar year. Data from 2003 to 2012 were included to allow 12 months follow-up.
Midlife subgroup comparisons
Individuals in midlife were allocated to two groups based on (a) a selfreported history of previous self-harm or (b) a self-reported lifetime first episode of self-harm at the first presentation recorded on the study database. Although responses are considered to be self-reported in general, it is also possible that clinicians may use personal knowledge of the patient or previous hospital records to report a history of selfharm. Further ascertainment of the veracity of self-reported history of self-harm is beyond the current scope of the Multicentre project. To examine any period or cohort effects of time of first presentation, those with a first presentation early in the study period (2002) (2003) (2004) (2005) (2006) (2007) were compared with those who presented for the first time later in the study period (2008) (2009) (2010) (2011) (2012) (2013) . These cohorts were chosen to reflect equal time periods before and after the economic recession in 2008.
Ethical approval
The monitoring systems in Oxford and Derby have approval from local research ethics committees (Oxford: South Central Berkshire REC, 08/H0607/7; Derby: Derbyshire REC, 06/Q2401/84) to collect data on self-harm for local and multicentre projects. 
Statistical analyses
Trends in rates of self-harm for men and women were assessed by negative binomial regression models to account for overdispersion in the data. Spearman's rho tests were used to measure the association between rate of self-harm and national suicide rate.
Characteristics × gender were compared by single-variable logistic regression. Analyses were at the individual level, based on the first recorded presentation for self-harm at age 40-59 years within the study period (i.e. the index episode). Core data on methods used in self-harm were available for all individuals in midlife, but more detailed information (e.g. history of psychiatric care, precipitating problems) were only available for individuals who received a specialist assessment and/or an assessment by emergency department staff in Manchester, therefore only assessed cases were included in the analyses (see Table 1 for full list of variables). A complete-case analysis approach was used to handle missing data whereby only cases with valid responses within a variable were included in analyses of that variable. Subgroup analyses used the same statistical approach but compared within rather than between genders.
To assess outcomes in terms of repetition of self-harm and mortality, basic frequencies and proportions were presented alongside Cox proportional hazards models to compare risk × gender. Multiple variable models were run including four additional variables likely to influence repetition of self-harm in people in midlife (unemployment, previous self-harm, alcohol use problems and being a current psychiatric in-patient) to assess the strength of the influence of gender on further self-harm and risk of suicide.
All analyses were carried out using Stata version 15.1 IC for Windows. 
Rates of self-harm
During 2000-2013 the overall rate of self-harm in midlife was 363 per 100 000 population for men and 449 per 100 000 population for women. Figure 1 shows rates over time × gender. Regression models showed a small increase in rates over time in men (incidence rate ratio [IRR] 1.01, 95% CI 1.00-1.02, P = 0.03), but not in women (IRR 1.00, 95% CI 1.00-1.02, P = 0.39). Inspection of Fig. 1 suggested rates in men increased more rapidly after 2008. Further analyses confirmed a difference in trends in rate of self-harm in the period before 2008 (IRR 0.98, 95% CI 0.95-1.00, P = 0.05) and after (IRR 1.07, 95% CI 1.02-1.12, P < 0.01). Figure 2 shows rates of self-harm in the Multicentre Study and national rates of suicide over time in men and women in midlife. Rates of self-harm were moderately correlated with age-matched suicide rates during the study period in men (r = 0.52, P = 0.05), but not in women (r = 0.12, P = 0.69). Table 1 shows the characteristics of self-harm by men and women in midlife. Self-poisoning was the most used method but less common in men than in women (odds ratio 0.56, 95% CI 0.51-0.61, P < 0.01), with self-injury more common in men (odds ratio 1.74, 95% CI 1.58-1.93, P < 0.01). Men were more likely to have consumed alcohol within 6 h of self-harm (odds ratio 1.22, 95% CI 1.11-1.33, P < 0.01), but alcohol use was frequent in both genders (66% of men and 62% of women).
Self-harm in midlife
Men were more likely to be unemployed (odds ratio 1.42, 95% CI 1.29-1.55, P < 0.01). Previous self-harm was lower in men compared with women (odds ratio 0.85, 95% CI 0.78-0.93, P < 0.01).
Current (odds ratio 0.78, 95% CI 0.72-0.85, P < 0.01) and previous (odds ratio 0.90, 95% CI 0.82-0.98, P = 0.01) psychiatric care was less likely among men. Men were more often referred to drug and alcohol services from the emergency department (odds ratio 1.69, 95% CI 1.43-1.98, P < 0.01) compared with women, but proportions were low across both groups.
In terms of problems that precipitated self-harm, men reported problems with relationships (odds ratio 0.71, 95% CI 0.66-0.78, P < 0.01) less often than women, but problems with employment (odds ratio 1.78, 95% CI 1.59-1.99, P < 0.01), finances (odds ratio 1.28, 95% CI 1.14-1.42, P < 0.01), housing (odds ratio 1.47, 95% CI 1.30-1.66, P < 0.01) and alcohol (odds ratio 1.53, 95% CI 1.38-1.70, P < 0.01) were more common in men than women in midlife.
Comparison of 2002-2007 and 2008-2013 cohorts
There were 3512 (46%) men and 4063 (54%) women included in the cohort comparison (see Table S1 Table 2 .
Key results showed that men and women in the more recent cohort showed an increase in self-injury alone as a method of harm (men odds ratio 1.62, 5% CI 1.40-1.87, P < 0.01; women odds ratio 1.60, 95% CI 1.36-1.89, P < 0.01), higher unemployment (men odds ratio 1.67, 95% CI 1.45-1.92, P < 0.01; women odds ratio 1.58, 1.37-1.82, P < 0.01) and an increase in receipt of current psychiatric care (men odds ratio 1.57, 95% CI 1.37-1.80, P < 0.01; women odds ratio 1.40, 95% CI 1.23-1.59, P < 0.01). In regards to precipitating problems, issues around employment, finances and housing were particularly prominent in the later cohort (see Table 2 for details).
History of self-harm versus lifetime first episode of selfharm in midlife
There were 2006 (53%) men and 2525 (58%) women with a history of self-harm at the first recorded presentation for self-harm, and 1744 (47%) men and 1860 (42%) women who reported the presentation as a lifetime first episode of self-harm. 
Men
Women Fig. 1 Rate of self-harm in men and women aged 40 to 59 years, per 100 000 of the age-matched population.
Self-harm in midlife
People in midlife with a lifetime first episode of self-harm were more likely to report problems around relationships and unemployment as precipitating self-harm. Those with a previous history of self-harm tended to report having more characteristics indicative of psychiatric and psychological morbidity as precipitating factors, such as alcohol problems (men odds ratio 1.42, 95% CI 1.22-1.66, P < 0.05; women odds ratio 1.45, 95% CI 1.24-1.71, P < 0.05) and mental health problems (men odds ratio 1.51, 95% CI 1.30-1.76, P < 0.05; women odds ratio 1.63, 95% CI 1.42-1.87, P < 0.05). High levels of previous psychiatric care were also associated with a previous history of self-harm in the midlife group (men odds ratio 5.05, 95% CI 4.37-5.83, P < 0.01; women odds ratio 5.03, 95% CI 4.40-5.75, P < 0.01) (see Table S1 ).
Repetition of self-harm
Between 2003 and 2012 there were 5943 men and 7229 women in midlife with an index presentation (first presentation in each calendar year) for self-harm. The 12-month repetition rate was 25% for both men (1503/5943) and women (1825/7229). Survival analysis showed that although men were less likely to repeat self-harm at any point during the study period after their first presentation (hazard ratio 0.92, 95% CI 0.87-0.97, P = 0.04), they were more likely than women to repeat self-harm within 12 months (hazard ratio 1.12, 95% CI 1.05-1.20, P < 0.01). However, when additional variables known to influence repetition of self-harm were entered into the model gender was no longer significant in terms of overall repetition (hazard ratio 0.94, 95% CI 0.86-1.02, P = 0.12) or repetition within 12 months (hazard ratio 1.0, 95% CI 0.99-1.22, P = 0.06).
Mortality
A total of 12 534 individuals were followed up for mortality status. Of these, 1624 (13%) had died by any cause (men n = 940; women n = 684) and 10 717 (85%) were alive, with mortality status being unclear for a further 193 (2%). Overall, 2.7% of men (159/5856) and 1.2% of women in midlife died by suicide (82/6678). Almost half of the suicides in men (47%, n = 75) and a third of those in women (34%; n = 28) occurred within the first 12 months following the index episode of self-harm. There was an increased risk of death overall in men compared with women (hazard ratio 1.69, 95% CI 1.53-1.86, P < 0.001), but no gender difference in death by suicide (hazard ratio 1.23, 95% CI 0.94-1.62, P = 0.13). 
Discussion
A quarter of all self-harm presentations from 2000 to 2013 (inclusive) in the Multicentre Study of Self-harm in England were by men and women in midlife. Rates of self-harm were higher in women than in men (449 and 363 per 100 000), but rates in men increased over time, especially after 2008, whereas they remained stable over time in women. A quarter of both men and women repeated self-harm within 12 months of an episode, exceeding the 16% 12-month repetition rate found in all-age samples. 7 Suicide mortality was 2.7% in men and 1.2% in women during the follow-up period, consistent with the results of meta-analytic work on overall fatal repetition across all ages. 7 Risk of suicide was particularly high within 12 months of an episode of self-harm, especially in men.
Although there were statistically significant differences in characteristics between men and women, these differences were mainly small, and men and women were broadly similar overall. However, there may be a gender-based difference in the importance of socioeconomic factors and alcohol use as well as mental ill health in relation to self-harm. In men, self-harm was more often characterised by alcohol use within 6 h before self-harm, unemployment and precipitating problems relating to finances and housing. Self-harm in women was more often associated with indicators of mental ill health, such as previous self-harm, and current and/or previous psychiatric care. These results are in line with previous work that identified women as reporting more mental healthrelated problems as key precipitants to self-harm. 14 The cohort comparison showed that socioeconomic and mental health-related factors have become more common antecedents of self-harm over time. Self-harm in the more recent cohort was more often associated with characteristics related to economic distress including high unemployment, problems with finances, and difficulties with housing. These factors are known to be related to increases in suicidal behaviour and may have driven a rise in selfharm in middle-aged men. 9, 12, 24 There is evidence that the economic recession of 2008 prompted increases in self-harm in England and overseas, 12, 25, 26 which is of concern given the positive correlation between rates of self-harm and suicide. 8, 15 Not only do the results of the cohort comparison support this idea but it may be that the recession-related rise in self-harm in men in midlife might be greater than the rise in suicide (see Fig. 2a ).
An increase over time in people under current psychiatric care and reporting mental health problems as precipitants of self-harm may indicate more awareness of mental health issues as well as improved access to services, in line with recommendations. 1 Alternatively it may reflect a broader increase in mental ill health within the midlife age group. 27 Referrals to drug and alcohol services increased over time across genders. However, total numbers remained small (men 378, 9%; women 275, 6%). Given that alcohol ingestion associated with self-harm was common at 66% in men and 62% in women -and higher than found in broader self-harm samples 13, 28, 29 -and the frequency with which alcohol problems are cited as a precipitating factor, improved access to drug, alcohol and dual diagnosis services may be an important area for reducing self-harm in midlife and should be considered when creating care pathways.
People who self-harm for the first time in midlife seemed to be influenced by more transitory and situational factors, such as socioeconomic factors and problems in relationships, compared with the more long-term indicators of poor mental health and psychiatric illness associated with people in midlife with a history of self-harm. It could be that a sudden major stressor such as job loss or family breakdown is more likely to precipitate a first episode of self-harm in this age group. The potential transition from situational-related first episodes to repeat episodes with increasing indicators of poor mental health emphasises the importance of providing effective early support and intervention. Repetition of self-harm in midlife was associated with more psychiatric factors and some authors have speculated that this may reflect a broader increase in mental ill health in the midlife age group. 27 
Limitations
This study only included self-harm by people who presented to hospital and therefore the results may not be generalisable to people in midlife who self-harm in community settings. However, those who do present to hospital are an important group, well positioned to take advantage of intervention and prevention strategies.
We used data from three predominantly urban areas in England which may not reflect self-harm in other locations or more rural areas. However, predominantly urban populations are known to have higher rates of self-harm and a strength of the Multicentre Study is the combination of data from areas with very different demographic and economic profiles which, together, provide a more representative picture of self-harm across England. 30 In the comparative analyses only cases that received a specialist assessment, and/or an assessment by emergency department staff in Manchester, were included (apart from methods of harm variables where all available data were included). There is evidence of systematic differences between people who do and do not receive a psychiatric assessment following self-harm due to administrative and clinical reasons (e.g. refusing an assessment, self-discharge from the emergency department before being seen, no referral to psychiatric liaison made by emergency department staff) and this may be a source of bias within the data. 31 In addition, where all data were included (method of harm variables), information on non-assessed cases was only available in Manchester from 2003 onwards.
Implications
Given the strong link with suicide, hospital presentations for selfharm may be a key point for suicide prevention in this midlife age group. Perhaps especially in men, who are seen as hard to reach and known to be less likely to seek traditionally recognised help for mental health problems. 32 Over a third of people in midlife who attended hospital following self-harm were not given a specialist psychiatric assessment and therefore opportunities to tackle issues around alcohol use, economic factors and underlying mental illness may be missed. Access to a full psychosocial assessment might be especially important for men in midlife who tended to have lower rates of contact with mental health services overall.
Alcohol use was common but referrals to drug and alcohol services remained low, indicating a continuing need for increased access to alcohol services. Economic factors had a clear link with self-harm in midlife and tackling these issues may require health and mental health services to work with organisations offering advice on employment, housing and debt. Signposting to social/ employment support services may be bolstered by providing more detailed information or arranging contacts to encourage engagement.
Middle-aged men are a priority group for suicide prevention, as set out in the third update of the Suicide Prevention Strategy for England. 1 Campaigns to raise awareness, reduce stigma and encourage help seeking for suicide and other mental health issues often target traditionally male spaces, such as sporting communities, and similar strategies could be used to raise awareness of selfharm. Men in midlife were less likely than women to have previously accessed psychiatric services and therefore targeting barriers that prevent men in this age group from seeking help for mental health problems should be prioritised, along with consideration of what interventions and services would best meet their needs.
